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Title of the invention: Female member for hook-and-loop 

fastener 

Applicant: T5ya Boseki KK (Toyobo Co. Ltd) 

Abstract : 

This invention provides a female member for a hook- 
and-loop fastener with superior engagement strength and ease 
of moulding. Spun-bonded non-woven fabric is punched with 
felting needles to form loops on at least one surface thereof. 
The loops are then fixed with adhesive. The weight of the 
spun-bonded non-woven fabric is preferably in the range 40-300 
g/m^. The thickness of the synthetic fibre filaments is 
preferably in the range 1-20 denier. It is preferable to fix 
the loops on to the surface of the spun-bonded non-woven fabric 
with adhesive. The amount of adhesive applied is preferably 
in the range 1-25 wt% in relation to the weight of the 
spun-bonded non-woven fabric. 
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(iV) lAhstractJ 

[Problem] To provide a female member for a hook-and-loop fastener with superior engagement 
sirength. 

[Mcaiis of solving lUe problem] 

Spun-bonded non-woven fabric made from synthetic fibres is needle- punched to form loops, 
which are then prevented from falling out by means of an adhesive. 
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[SpecificatinnJ 
[aaims] 
[Claim 1] 

A female member for a hook-and-loop fasiener characierlsed In ihai large numbers of loops arc 
fomicd by needle- puiicluag on al kasi one surface of a spun-bonded non-woven fabric made from 
synthetic fibres, after which the loops arc fixed by mcajis of resin treatment with an adlicsivc In 
a proportion not exceeding 25 wt% in relation to said spun-bonded non-woven fabric. 

[Claim 2] 

The female member for a hook-and-loop fastener according to Claim 1, wherein there are 10-100 
loops per square centimetre on flt least one surface. 

[aaim3] 

Tilt ftiualc member for a liook-and-loop fastener according to Qaim 1 or Claim 2, wherein the 
height of the loops is 0.3-7 nmi. 

[Claim 1] 

The female member for a hook-and-loop £istener according to Qaim 1, Qaim 2 or Claim 3, 
wherein the thickness of the synthetic fibres is in the range 1-20 denier. 

[Claim 5] 

The female member for a hook-and-loop fasiener according to any of Claims 1-4, wherein the 
weight of the spun-bonded non-woven febiic Is 40-300 g/ju^. 

[Claim 6] 

The female member for a hook-and-loop fastener according to any of Claims 1-5, wherein resin 
treatment is implemented by adding an adhesive in a proportion of 1-25 wt% in relation to the 
weight of the spun-bonded non-woven fabric. 

[Detailed description of the invention] 

[Paragraphs 001-003 omitted in translatioa being the same as the corresponding paragraphs of 
Prior Art 2] 
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[0004] 

[Problem which the invention seeks to solve] It is an object of the present invemion to eliminate 
the aforesaid defects, and to provide a female member for a hook-and-loop fastener which exhibits 
ciilianccd luup sircnjkclh, enhanced rcsiiiiance to extraction, enhanced engagement strength, and 
enhanced duiabiUty so as to pcniill repealed use, and wluch eii^a^^cs with Iuusll^uom-^hupcd, key- 
shaped and other male members, and can suitably be employed especially in clothiiig, disposable 
nappies and other everyday commodities, and in building matcriak for use in soil improvement 
and elsewhere. 

[0005] 

[Means of solving the prnhlemj The prasant invention adopts the following means of solving the 
aforesaid problem. That is to say, it is a female member for a hook-and-loop fastener characterised 
in that large numbers of loops are formed by needle-punching on at least one surface of a spun- 
bonded aou'wuveii Dibric made Irum synthetic Gbrcs, after which ihc luups arc Iixcd by means 
of resin treatment with an adhesive being not more than 25 wt% in relation to the spun-bonded 
non-woven fabric. 

[0006] 

[Mode of jmplemcntation of the invention] In the mode of implementing the female member for 
a hook-and-loop fastener to which the present invention pertains, it is preferable that the loops 
be formed by needle-punching, that there be 10-100 loops per square centimetre on at least one 
surface of the spun-bonded non-woven fabric, that the height of the loops be 0.3-7 mm, that the 
thickness of the synthetic fibres be in the range 1-20 denier, tliat the wcjglit of the spuji-bouded 
non-woven &bric be 40-300 g/m^ and that resin treatment be implemented by adding an adhesive 
in a proportion of 1 25 wt% in relation to the weight of the spun-bonded non- woven fabric. 

[0007] There follows a detailed description of the present invention. In the female member for 
a hook-and-loop fastener to which the present invention pertains, loops are formed on the surface 
of a spun-bonded non-woven tiabric marie trnm synthetic fibres, and fixed by means of resin 
treatment. Examples of raw materials for the sjmthetic fibres include polyethylene terephthalate, 
polybutylene terephthalate and other polyester fibres, copolymerised polyester fibres containing 
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isophihalic acid, oiher lypcs of copolymcrised polycsicr fibre, fibres made from modified poly- 
ethylene terephthalate and similar compounds, and aliphatic or aromatic polyamldc fibres. 
Prcfcidblc aiiiunK these arc fibres which arc hi^h in lerms of strength and ratio of elongation. 

[0008] On at least one surface of this synthetic fibre spun-bonded non^wovcn fabric arc present 
large numbers of loops> preferably 10-100 per square centimetre. It is undesirable for there to be 
less than ten loops per square centimetre because this will reduce the engagement strength of the 
female member of the hook-and*]oop ^tener If on the other hand there are more than 100 loops 
per square ce-ntimetre^ it is again undesirable because it reduces the strength of the non-woven 
fabric. 

[0009] Spun-bonded non-woven fabric is preferable to other types of non-woven fabric, and 
especially shurl-fibrc nun-wuvcn iabric, because il is composed oflongcr fibres, or filaments, as 
a result of which it is superior in terms of tensile strength and tear strengtli, and suitable for use 
in a female member of a hook-and-loop fastener. 

[0010] On at least one surface of the spun-bonded non-woven fabric are present large numbers 
of Inops, And these are preferably formed by needle-punching. This is in order to reduce variation 
in the size and shape of the loops. 

[0011] Tlie loops which arc prcscni on ihe surface of the spun-bonded non^ woven £abric are 
fixed by means of resin treatment, and are preferably 0.3-7 nmi hlgli. It is undesirable for ikem to 
be less than 0.3 mm in height because engagement strength will be unsatisfactory. Meamvhile, it 
is also undesirable for the loops to exceed 7 mm in height because they will tend to break, which 
not only reduces the strength of the non-woven fabric, but means that the male members of the 
hook-and-loop fastener fail to reach the surface of the non-woven febric, with resulting lower 
engagement strength. 

[0012] It is desirable for the thickness of the long fibres, or filaments, which constitute the spun- 
bonded non-woven fabric to be in the range 1-20 denier. If it is less than one denier, the single 
threads are not strong enough, and easily break when engaging with the male members, thus 
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ceasing to fulfil ihe role of a fastener. Meanwhile, if the thickness is in evce.s.s of 2U denier, the 
fibres &11 to entangle casfly during the process of needle-punching. The resultant non-woven 
fabric is undesirable because it is lacking in Strength, and its use is restricted because it has a 
pronounced prickly feel. 

[0013] The weight of the spun-bonded non-woven fabric is preferably in the range 40-300 g/'ml 
If it is less than 40 g/m^ the number of fibres decreases, with consequent reduction in engagement 
strength, which is undesirable. On the other hand, if it is in excess of 300 g/m\ the fabric becomes 
hard, making it difScult to conform to uneven shapes, which is also undesirable. 

[0014] The presence of the loop.s nn one or hnih surfaces ot the spun-hnnded nnn-wnven t^^bric 
creaies a looped surface, which is then subjected to resin treatment with the aid of the adhesive, 
su that ihc loops iirc iixcd in an upright position. The amount of adhesive applied is preferably In 
the range 1-25 wt% in relation to the wciglu of the spuii-liundcd uuu-wovcn fabric. If it is less 
than 1 wt%, it will scuff when peeled after engagement with the male member of the hook-and* 
loop fastener, causing the male member to clog. At the some time, the strength of the non-woven 
&bric will be reduced, engagement strength will decrease markedly,, and repeated use will cease 
to be teasible. If on the other hand the amount of adhesive applied is in excess of 25 wt%, the 
loops will adhere firmly in prone po.^itton, the surface of the non-woven fiabric will bccx»mc hard, 
and li will be difBculi for the male member of the hook-and-loop ^stener to penetrate within the 
female member. This is undesirable because it leads to a marked reduction in engagement strength. 

[0015] The loops arc fixed on one or both surfaces of the spun-bonded non-woven fabric in an 
upright position, and it is preferable for them to stand at an angle of 60-120^C m relation lo the 
surface of the fabric. This is in order lo incieasc IajiIi cuKaKcmcnl strength and durabiliiy thereof. 

[0016] It is desirable that a polyacrylatc adhesive be used, examples including synthetic rubber 
latex, epoxy resin, urethane resin, and mixtures of such adhesives. The degree of hardness of the 
adhesive used may be selected and adjusted as required, but considerations of feel point to a 
preference for a soft adhesive. The adhesive is normally applied by means of immersion, but other 
methods such as coating, spraying and £3am treatment may also be adopted. 
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[0017] 

[Embodlmcnis] The present invcniion will now be dcscnhecl in greater detail with the aid of a 
number of enibodimenis, bui ii is In no way limiicd to these. It should he added that the. methods 
of mcasui eiueiu dJopicd fur the purpose of the present invention are as follows. 

(A) Engagement strength of the female member for a huuk-and-luup fastener (N / 5 cm width) 
This was measured in accordance with JIS L3416-1994, '6.4.1 Tensile Shear Slrcnxlh. Initial 
engagement strength (N / 5 cm width) was measured, along with engagement strength (N / 5 cm 
width) after attaching and detaching eight times. Here, N stands for newion. Products were 
judged tn have passed if the initial engagement strength and the engagement strength (N / 5 cm 
width) after attaching and detaching eight times were both at least 78 N / 5 cm width. As may be 
seen from Figs. 1 and 2. the method of overla)nng and ta.stening the hook-and-loop fastener 
involved overlaying 5 cm-wide samples to a length L of 5 cm. The maximum teasiie shear load 
(N) was determined, and sliowu as the cnj^dgemcnt strength (N / 5 cm width). The data represents 
the mean values of five samples. Apart from this, the meiliods fuDuwcd were those described In 
the abovementioned JIS stondards. In the drawings, 1 is a male member for a hook-axid-luup 
£astener» 2 is a female member, 3 is a grip, and 4 is a grip. 

(B) Conformability (mm) 

Bending resistance was measured in accordance with J is l .-iyi.)6, '4.7.1 (cantilever method). 
Products were judged to have passed at 180 nun or below. 

[0018] (C) Feel 

Ten volunteers tested the products by touching them with their fingers. O shows ihal a product 
is cushioned, X that it is like cardboard. 

(D) Loop height (ram) 

The depth nt the iirst barb of the felting needle passed through a set bed-plate during treatment 
by needle-pimching was taken the height of the bops, and measured. 
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[001 9j (h) Number nf loops per square centimetre 

The number of felling needle punches sei during trcaimcni by needle-punching was laken as the 
number of loops, and measured. 

(F) Overall asscssiuent 

Rated in leniu of cnKaKciueiil slrcuMih, cuiifuriuabilily and feel, ©represents a product which is 
especially outstanding. O outstanding. A normal, and x poor. 

[0020] Embodiment 1 

Polyethylene phihalate (PET) was melt-spun, and the filaments were collected randomly on a net. 
They were ihen subjccled lo llxhl ihermo-compression with ihc aid of Oai rollers to produce 
sheets of varying thickness and weight. The resultant sheets were subjected to needle- puncliiiig 
with various sizes of felting needle and treated with a polyacrylatc binder emulsion to yield the 
non- woven fabrics listed in Table 1. It should be added that needle-punching was implemented 
on one surface so as to form loops on the other surface. Engagement strength was assessed using 
mu.vKroom-shpped hooks (Kuraray Magilock S5002). The results are shown in Tables 1 and 2. 



[0021] 
[Tabic 1] 



No. 

Item 


1 * 


2 


3 


4 


5 


6 


7 


















Material 


PET 


PET 


PET 


PET 


PET 


PET 


PET 


Weight (g/cm^") 


40 


300 


100 


100 


100 


100 


100 


Fineness (denier) 


3.5 


3.5 


1.0 


20.0 


3.5 


3.5 


3.5 


helting needle 


no. 


40 


4(.i 


40 


40 


30 


42 


40 


Loops 


Height (mm) 


4 


4 


4 


4 


4 


4 


4 




Nuiubcr per cm"^ 


50 


50 


60 


50 


10 


100 


50 


Amount of binder added (wt%) 


26 


1 


6 


6 


6 


6 


6 














Engagement 


Initial (N / 5 cm 
width) 


90 


130 


115 


106 


65 


110 


117 
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BEST AVAILABUE COPY 



strength 


After attaching and 
detaching eight times 
(N/ 5 cm width) 


85 


135 


129 


110 


80 


105 


110 


G)nfonnabi]lty (mm) 


ion 


145 




150 


162 


170 


160 


Fed 


O 


o 


O 


O 


O 


O 


O 


Overall iuiscasmcni 




® 




(3) 


® . 


(g) 





[0022] 
[Table 2J 



No. 

Item 


8 


9 


10 


11 


12 ■ 


13 


14 








Material 


PET 


PET 


PET 


PET 


PET 


PET 


PET 


Weight (g/'cm^ : 


100 


•J 00 


3(1 




irjo 


100 


100 


Fineness (dcmer) 


3.5 


3.5 


3.5 


3.5 


0.8 


25.0 


3.5 


Felting needle no. 


40 


40 


40 


40 


40 


40 


30 


Loops 


Height (mm) 


0.5 


5 


4 


4 


4 


4 


4 


Number per cm* 


50 


50 


50 


50 


50 


50 


8 


Auiuuni of binder added (wt%) 


6 


6 


6 


6 


h 


fi 










<}•: wi.t<r+t< 








Engagement 
Strength 


Initial (N / 5 cm 
width) 




95 


85 


155 


80 


82 


35 


After attaching and 
detaching eight times 
(N / 5 cm width) 


83 


90 


80 


180 


70 


75 


45 


Confbnnability (nun) 


165 


165 


80 


180 


170 


175 


® 26U 


Peel 


O 


O 


O 


O 


O 


O 


X 


Overall assessuitui 


® 




O 


O 


o 


O 


X 



[( )l )73 J Conventional examples 

Table 3 shows the re.?nlts of a similar assessment of conventional spun-bonded non-woven fabric 
with binder only added (Conventinnal txample 1), spun-bonded non- woven fabric emboss- 
finlshed on one side {Conventional Example 2), and shnrt-Hbre non-woven fabric subjected to 
uccdlc-punching and treatment with a binder (Conventional Example 3). 
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[0024] 
[Tabic 3] 



No. 

Item 


15 


16 


17 


18 


Qiiiveallunal examples 


1 


2 


3 












Material 


PET 


PET 


PKI 




PET 


PET 


PET 


Weight (g/cm^ 


100 


100 


100 


100 


100 


100 


100 


Finenesis (denier) 


3.5 


3.5 


3.5 


3.5 


. 3.5 


3.5 


3.5 


Felting needle no. 


42 


40 


40 


40 






30 


Loops 


Height (nmi) 


A 




o 
o 








4 


Number per cm* 


120 


50 


50 


50 






60 


Amount of binder added (^^1%) 


6 


6 


6 


0 


6 


0 


6 




















Engagement 
strength 


Initial (N/Scm 
width) 


SS 


80 


68 


90 


15 


20 


40 


After attaching and 
detaching eight limes 
(N/ 5 cm width) 


50 


70 


75 




20 


18 


30 


Confbrmability (mm) 


175 


165 


105 


110 


ISO 


175 


135 


Feel 


0 


0 


O 


o 


X 


X 


O 


Overall assessment 


A 


0 


0 




X 


X 


X 



[0025] The foUowing facts may be gleaned from Tables 1-3. Nos. 1-9 In Tables 1 and 2 were 
outstanding on all three counts of engagement slreiiftili, cuiiformability and feel. Nos. 10-13, 16 
and 17 in Tables 2 and 3 lefl something to be desired in terms of cither tiiijaRemcnl strength or 
conformability, but passed on overall assessment. In Tabic 3, Conventional Example 1 liad no 
needle-punched loops and was low in engagement strength, while Conventional Example 2 had 
no hinder and was similarly low in engagement strength. In Conventional Example 3, loops were 
created in short-fihre non*wovcn fabric, but engagement strength was somewhat lower because 
of the thickness of the needle.^;. 
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BEST AVAILABLE COPY 



[Effcci of the invention] The female member thr a hook-and-toop lastener to which the present 
Invention pertains Is excellent in tenns of engagement strength, which docs not decrease despite 
repealed use, and exhibits outstanding conformability and feel. 

[Brief description of the drawmgs oiuiiied iii iraiwlaiiun, being the same as the corresponding 
section of Prior Art 2] 
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